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. Program budgeting is described as a means of enabling

higher education to respond effectively to three major accountability

concerns. They are (1) the long~term financial implications.of o °, _

particular, prograamatic or policy decision, (2) determination of shat

is being paid for, and (3) understanding that the price being paid

for a program is reasonable. A,Program Clagsification Structure (PCS),

is described which facilitates the concepts of program budgeting. BCS

provides cost centers for the preliminary and support activities of

an institution. If an institution determines the cost of instruction

in each discipline, degree program costs may be obtained by allowing

the dollars to flow from the discipline cost centers to the various (/

degree. program. cost centers in proportion to the flow of credit hours

from disciplines to degree prograams. Program output indicators and

information eXchange procedures are also used, as are student flow

models that project enrollments by majox_and by studeni‘le!g; within ‘

the institution. Using a program budget, decision makers can compare

the costs of various alternatives and weigh these.costs against theix . {

anticipated benefits. {LBH) = . . . o T
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SYSTEMS, though_not acknowledged until recently, have
been-employed by budgctcrs:f.%ny years. Today, how-
‘ ever, we ate concerned with the nefersystems techniques

=
I ,ing in highey education.

First, 1t 15 necessary to state fdr the record that the
practical utility of the new managemgent systems concepts
has yet to beyestablished. It 1s trl';:\ that we have some

- theoretical und‘\:rstandmg of what they can do for us. Itis
also true that sufficient pilot testing anil pragmatic applica-
tions ndicate that these concepts hold significant promise

“of utity. But there has not been, as yet, a significant,
widespread application of management systems concepts
from which we can draw the. conclusion that they aie

useful. .
) ~. * Sccond, we may rcasonably expect a significant, wide-
. >spread apphcation of these concepts 1n the next two years
and~conclusive evidence of their utility. For purposes of
this discussion, however, we are concerned with the pofen-

_tial or probable uscfulness of these concepts as opposed

to their proven usefulness, o
- A commonly used umbrellaterm to cover ail the new
conceptual approaches to systematic budgeting is “pro-
0 gram budgeting.” While advocates of program budgeting
push d}ﬂ'ercm approaches and claim many virtues, this
particular concept holds the promise of enabling higher
education to respond effectively to three major. accounta-

“bility concerns: .

h\”&ha\t, are the long-term financial implications of

a particular 17r?zgx(m\ylt(11ic or policy decision? Program
budgeting concepts geirerally attempt to array ‘program-
matic and sinandi~l information-in.a way that jndicgtes the

T~

rb\ long-term wonscquences of a particular budgeting ducision.
Yy 2 1 p lgeling ¢

N - For example. if we add a new department this_year at
e level of operation X and at a cost of Y dollars] what-is
é the projected level of operation and apticipated costs three
g - years hence? .
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and the ner concepts of systems anafysis related To budget-
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increasg| n the salary budget of X dollars, what is likely
to -be sthe dollar cffect 'on the salary budget five years
hencg? | o ' L T~ e
) {Or, conversely (if I am trying to reduce budgeting
sizc)’, if 1 reduce or climinate ‘program X this year, What
will be the overall effect on my budget for cach of the
-neyt several years? . .

I . .
., ©2) How can we get an understanding of what we
== aripaying for? The activities and products of higher edu-

cgtion arc\svnum;{rpu?as to be bewildering to the person
gitempting to understand it. Program budgeting concepts
g’cncrallyl try to develop programmatic structures that per-
7pit the aggregdtion of small activitics into-larger homo-
bencous programs aimed 'at,thc stated objectives of the
institution. The, prpose of this aggregation is to com-
‘munieate quickly what dollars are being used$for in a pro-
gram @nse, as opposcd to a resource sense. .
I¥RHow do we know that the price we are payving
for that program is reasonable? Could the same program
be produced for less money? This concern i§ at the same

time more prevalent and more vexing than the other two

combined. for “worth” is something that almost cveryone

is interested in, yet it is extremgely difficult to cstablish with |

precision in higher education. -
Program budgeting concepts generally aftempt to do

three things to assist in evaluating worth: o
(2) To producc compatiblc unit cost information to
make comparisons of spccific products and their costs
reasonable as well as possible. o
(b} To relate resources uscd tosprogram outputs so
that alternate use of the resources may bf: consideréd
to produce cither the same_outputs *at ldss total cost
or more preferred outputs at the same ccpt.
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¢ {¢) To undertahe cost-bencfit analysis, that is, an
-+ exampleof the worth of the output produced not onl)
relateditayts costs tuspreduce, but also related to s

worth or utthity to the purchaser after pmdmlmu A
bachelor's degree i hustory may cost QIOJ’UO&&; pro-

Is a bachclors degree n haston worth that,
or less, or mo s \\urlh what 1t costs or morc,
then .presumdbly it will wenerate sufficient produc-
. ity to pud back into the system the cost of the
orignal ivestment plus iaterdst and inflation. 11 it
is not worth what 1t cosis then the onginal nvestment

- wall eventudlly be croded ang the production protoss

duce.

. will face bankruptey. . y o~
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Wil program budgeting u)nchts -one p;'r'ﬁon af

planning. programming™and budgeting systems—are, cer-

© < tainly systems’ concepts, more detailed-systems technigues

) “are needl.if these concepts afe to become operational.

It is,casy tg talk about unit costs for comparison, but it is

much more difficult o produce them. The NCHEMS

Program Classification Structure 1s.specifically designed to

facilitate the concepts of program budguting as previously
“outlined.

.+, The new systems tools and téchniques fall into two'

' gencral categories: 1) those that are used to gather his-

torical data, and 2) those that use the hjsterical data as a

point of departure to project future costs and assist in

smaking judgments about alternate futuré operations. Fig-

ure 1 displays some of thn., tools” concerned ‘uth data
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' Th/f“gw Planning and M.a“n:lgcment Systems . - Ty

= The PCS provides cost eentrs dor the” priminary
and sipport activitivs of an institution. It may be viewed
as a wmmon fling structure to shich vanous kinds of data”
may bhe attacned. The PCS cost centers in the instructivial”
. arca consist ol & fist,of disciphines that correspond to the
. . feporting L«}[LEULH.S required by the Highor Education

_ General Information Survey (HES:IS;. Institutional data
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*and outputs, 1t has a base

requirements that are being comnutted by current dedisions.

-faculty, classes, support staff, supplies and equipment, etc...
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may be translated, into the NCHEMS PCS in preparation
for reporting to the USOE through HEGIS. ‘ .

If an mstitutton determines the cost of instruction in
cach discipline, degred program costs may be obtained by
allowing the dollars to flow fronmt the disciphine cost centers
to the varions degreé program cost centers in proportion
tu the flow of credit hours from disciplines to degree pro-
grams. For oxamiple, the Ju\tun disdipline costs would
flow proportignally to cach degree program as students
from the vanous degrec programs tahe credits in the
. histogy disupline. If support w\!\ were previdisly allo-
" cated to the dn\uphnu these LO\ls would alse flpw to the
degree program cost centers along with the direcd instruc-
tional cotts and would be cukul.l(\i as part of thc Jgt:ul
cost of each degree program. . -

Two additional srcas of concern are proﬁ?m ouitput
indicators and mtnrm.mml cachange pmchdur;,s lﬂost- .
.. benefit analysis is to hL appizd to an institution.sgood: pro-,
erdm output indicators are necegsary.- [lkuusc costing .
and output studics must be .pgrlbr\ngd under precisely the
salm set of proculuru if informatior eachange is to have
any vlidity. Botl[ of these_greas are receiving a great |

o deal of artention {nd will continue to be rescarched over

the next fow vmryﬁ A
Once an institution

T — == .

J1I0WS its Clllrull pr()é_r'lm costs e
sn which to plan for future
<irious alternative plans can

operations. (Sce Figure 2,)

Student flow models and refource requirements pre-
\t this point in evaluat-
o long-range resource T .

tives,
diatton models can be very helpful
ing vartous plans and in predicting th
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SELECTION GF PMS.TOOLS FOR PROJECTION AND PLANNING
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+ Student flow models may be used to project student
enroliments by major and by student level within the insti-
tution. This 15 valuable information that serves as a prin-
apal input to a resource requirements prediction model.
NCHEMS resource requirements prediction models use
student cnrollments and planning parameters related to

to forecast m a pmﬂr'lm hudg_ct format the resources re-
quired wlicn the istitution 1 upur.m,d in accordanée with
a varicty of alteraative plans.

Using a programi budget, dedision makers

L com-

- 2
the flow of rosources tu vanous departments as required

. -
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to implement a desired set of pQurams. hus, PMS tools
are able to generate programybudfets for program decisiun

]
akmg and tFadipronal .lmc-mzm budgets for Program
ex u,uuon. ) - - .
, . .
2 T
W a . T
¢ STUDENT FLOW FORTYPE A MATORSY -
M YEAR 1 YEAR 2 YEAR 3 YEAR 4 N
.
? A 60 e { To1 v o

@—-y10090 52! 49 39|36 ! 36! 34 | DUT A 34)
{100) : 10 20 .

A ,
wuons | B AV AL 8l L Y B OUT B (1)

. 20 ol
N
c 27} 24 keBnd ya {13 2w 17 | 16 2 uT G 016
40 ot 10£
P D wle KPsis]a > OUTD (8) *
*
ml 10‘ .. cal » 05‘ e e
. our out our out
(10) e 16 ] '

* A-student flow model may take different forms. The
NCHEMS model uses transitional probabilities to forecast
/‘\I" the flowy of 'students bétween majors from one year to the
next. [n Figure 3, one hundred type A majors enter the
institution in .Y.ear One. During. Year One. \cn percent’
leave the institution. Of thase studunts who remain, sixty
| percent continue as type A majors in Year Two; ten per-
“- - gentswitchXo type B majors; and thirty percenit switcli #o
‘ type C. This same cycle repeats ‘itselftlirough Year Four.
producing, in this example, thirty-four type Afgraduates;
thirteen type B graduates; sixteen type C graduates: and

L A great advantage of the tm},\ of sgndunt flow model
shown abow. 15 its fleardghty. . The fluw of vanous student”
categories (male, female, munonty) may bg cxamined indi-
vidually.  The attriion ratey of differunt majors may be
compared. The effect of chapging admission policies re-
lated to certain types of %tugc;nts can be examined «nd

i
dﬂrlIyZLd Through the usc of a student flow modd the,
. Iy \\
Emc PR

Aruitoxt provided by Eic: . - . ~ v

|

cight type D graduates.
_ Obvipusly. goad predictions from this ‘model are de-
. pendunt on valid and rcliable transition probabllltus Tests
. have been complcted that demonstrate the advantage of
this approach in forecasting studcnt flow. NCHEMS. in
cooperation with pllotqnstmmons. is researching various
-~ methods of developing and using student flow models.
v -t -
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* ducator can understand better what is happening to dif- |
furent groups of students as they pass through his institu- l
ton. This improved understanding can lead to efforts to |
_shape the institution to offer the best possnble service to ‘

vaNous categorics of students. s |
ne of the foundation blocks of a resource reqiire- . ‘
ments prediction model is an Indiced Course Load Matrix |

(ICLM). This matrik displays the load induced in each “

duscipline or department by an average major of each type.

The Induced Course Load Matrix displayed in Figure 4 ) ‘

o
|
|
|
\
|
|

shows the number of credit hours in each discipline or
department taken by the average student enrolled’in each
of the*degree programs of the institution. For uxamp]e
the average ype A major can be eipected to take 6.1
credit hours in Discipline One, 4.3 credit hours in Disci-
plinc Two, 2.6 credit houts in Discipline Three, and 3.0
credit hours in Discipline Four. If one hundred type A - '
majors ar¢ admitted to the institution. it can be readily
ascertained that the load induced on Discipline One will
be 61 credit hours, the resulting load 1n Discipline Two
will be 43 credit hours. and so fortl, Thus, any given
s& of enroliment projections may, be multiplicd down
through-the Induced Course Load Matrix to determine the
total estimated credit hour load that will be demanded of
gach of the disciplines or departments in the jnstitution,

-

IO f ) -
— . ___ . __ PROJECTED DEPARTMENT
cosy | ENROUMENTS=— — __PLANNING PARAMETERS
BY MAJOR = .
SIMULATION AVERAGE SECTION S1ZE
MODELS FACULTY WORK LOADS
R ’ SALARY SCHEDULES
HOW ¥ FACULIY HANK MIX
DO THEY . SUPFORT STAFF RATIOS
WORK? . PROGRAMS i l EXPENSE FORMULAS
. B C D r
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& ! 16:1003200]240014200 > . -
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When the projected enrollments have been, mul(ipli'cd'
through the Induced Course Joad Matrix, the predicted .
credit hour demand in each discipline or department in-
duced by cach type of major is known. (Sec Figure 5.) .
Summing across the matrix containing the credit hour

~loads induced by cach type of major givessthe total credit
hours that a department must produce. Various planning
p.lramt.tcrsmay then be used ta describe how Each de epart-

" ment’s instructional functiop will bz operated. Paramutcrv\\

csuch as average bwllull size, faculty vuik load. salary

- schedules, support staff rativs, and expense formulas have

- substantial resvuree implications.” Onee the department
planning parameters ate established and the student enroll- ,
ments are hnown, the projected department costs are caleu- '
lated. «The cost per credit hour may then be derived Wy
dmdmb the total instructional cost of .,..d] department by

° .
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the total credit hours to be produced. Cost comparisons
between departments are very difficult, at best, becausg of
different departmental roles and . nusstons,  howesver, if5
cost Lomp.xmun\ are desired, they are most appropriately
mude using cost per credit hour (uy contact hour), sinee
this climinates e cffect of size  difference between
departments, -

Having deterpined the mstructional wost for cach
department, a resouree reguirements prediction modei will
proceed to distribute those department costs to the various
degree programs in dircct proportion to the number -of
credit"hours drawn from cach department by cach degree
program. The workload induced in 21 given deparument
by majors in a specific typ2 of program represents a per-
‘centage of the total workload of that department, as shown
in Figure 6. If the perceritages for each department are
added horizontally, they will cqual one hundred percent. »
Each pcreentage will represent a degree program’s contri-
bution to the total workload of a partlcular department.
The instructional costs of cach department may be dis-
tribiited across the various programs in accordunce with
the derived percentages and placed in another matrix, The
- cost of cach degree progrant 1s calculated by summing all
the dollars in a column of this final mgtrix. Thus, the cost
of the degree program A 1s obt:uncd}by summing all the
dollars in column A. The annual cost per major is a
useful unit for comparing degre > program conts and s
obtained by dividing the total cost of & aegree program
by the number of majors,————
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This entite view ol fosoutee reguirements prediction
models can be cxpanded trom two dimensions o fouy,
dimensions. The capanded model handles student Joy
withie degree programs tlower division,” upper dgafion,
and graduate ). and ditfesent mstruction Ievels Lfer divi-
stof, upper dgvaston, and graduate ). Suggfan cxpanded
modgl provides costs tor cach disuiphine Radifforint koseds
of instruction and for each degree progranmy ot differcut
Iewels of student major.

A progiam budget cancbe constructed in o varicty of
fnrmatx' however, there are certain kinds of information

,

R A ex Provided by envc
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t‘m( will almost always b incduded. Fogure 7 displays the

dircet instouctional costs Tor the history degree program at
lower division._upper diviston, and ﬂ’.idu.lt-. levels. The
total dircet in\;rm.lm'n.xl cost is & result of the annu. U cost
per major and the anticipated number of majurs.” I these
numbery are aceurate, the totsh direct cost 1s an inevitable
consequence, Ihu:-. any negotiation or justlﬁcatlon per-
taning to a program budget must cenwet on the number
of students to be admitted and the annual st per major.
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WHAT DOES A PROGRAM BUDGET LOOK LIKE? .
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PARAMETER INFORMATION SALARY AND WAGE SCHEOULES
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AVERAGE LEQTION SIZE BATIO OF SUPPORT STAEF TO FACULTY
lfACULTY WORK LOADS EX‘TNSE’FOQMUMS

The number ‘of students may be set by policy, or il not
Iimiotcd. predicted by a student flow model . The annual
cost per major is a consequence of planning parameter
decisions (displayed as back-up information in a program
budget). Once it is determined what the average section
size, faculty work load, salary schedule, expense formulas,
ete., will be, and the pumber of students is known, the
annual cost per majdr and fotal cost of. cach degree pro-
grany are calculated by means of a resource requirements
prediction model. When Yy’ costwu:sud to prepare a pro-
gram budget are deemed reasunable and valid, yet not
enough funds are dvmhhlc fnr all desirable pmnmmq
institutional prioritics must be c~tahhshud "The anticipated
outputs or benefits of the varioss programs must be com-
pared and weighed against costs in order to establish & hich
programs will be diminished or nourished.

A program budget is not 4 panacea. It cannot be
expected to mahe decision nyaking casier. Rather, it dis-
plays resourcé requirements in relation to output-gencrat-
ing programs and provides greater insight isto what we
are buying with our educational eapenditures.

Output accounting is an ew,ntml complement to
program accountimng and program huductnn. The Re-

-search and Development Unit at N(‘HEMS is currently

- tional outpht accounting is concerned.

5

EMCTI()NAI ASSOCTIATION OF COLLEGE AND CNIVERSITY  BUSINESY OFERICIRS ¢ OND DUPONT CIRCLE »

caploring the aica of vutput aeeounting.  An attempt is
bui i made o establish o list of varigbles (redated to in-
struction, rescarch, commumity service, and the mstitutiona
enviroiment ) which, o measured, would proside o com-
prehensive profile of the institution and s outcomes. Only
through trymg o« wide varicty of approaches i pilot inati
tutions will we be ahle to mercase var undenstanding of
what 15 pussible. feasible. and dosirable insofar ds institu-
In this arca. it is
cortamnly tege that progross will come slowly and in small
increments, )
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